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Aromatic organophosphorus compounds have been widely used in optoelectronic 
materials, flame retardant and medicinal chemistry. The most frequently employed 
method for their preparations is treatment of Ph2P(O)Cl with Li or Mg aromatic 
reagents, which suffer from a lack of tolerance for functional groups. Herein on this 
thesis a simple and efficient approach were developed for the synthesis of 
triarylphosphine oxides under relatively mild conditions by an aqueous reductive 
coupling of aryl halides, especially aryl bromides, with secondary phosphine oxides in 
the presence of an inexpensive nickel salt and zinc powder with corresponding ligands. 
According to this reaction condition, a series of triarylphosphine oxides were obtained 
in good to excellent yields. It is worth noting that the nickel-catalyzed cross-coupling 
reaction can be also applied in the preparation of enantiomerically pure P-chiral 
diarylphosphinate from the easily accessible optically pure H-phosphinate with 
retention of configuration at the phosphorus atom. A possible mechanism was also 
proposed. 
Phosphorus is an essential element of life, which participates in almost all the life 
process directly or indirectly. Phosphorus plays an important role not only in the 
metabolic and genetic process, but also in the design of anticancer drugs. Therefore, 
in the perspective of phosphorous chemistry, the natural product curcumin was 
phosphorylated. 
A series of phosphorylated curcumin were synthesized, and some of them showed 
fluorescence enhancement. According to the change of the fluorescence, it was found 
that phosphorylated curcumin could form non-covalent complexes with many proteins 
in the plasma. So, the phosphorylated curcumin, with intensive fluorescence character 
and strong anticancer ability, might be good candidate for the early detection, 
diagnosis, treatment, and prevention of cancers. The non-covalent complexes between 
the phosphorylated curcumin and amino acides, peptide, monosaccharide were also 
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符号 英文含义 中文含义 
Ar Aryl 芳基 
Cur Curcumin 姜黄素 
His Histidine 组氨酸 
Glu Glutamate 谷氨酸 
Asp Aspartic Acid 天门冬氨酸 
Gly Glycine 甘氨酸 
Ala Alanine 丙氨酸 
Ser Serine 丝氨酸 
Phe Phenylalanine 苯丙氨酸 
AQ N-(2)-L-alanyl-L-glutamine 丙谷二肽 
THF Tetrahydrofuran 四氢呋喃 
DMSO Dimethylsulfoxide 二甲基亚砜 
DMF N,N-dimethylformamide N,N-二甲基甲酰胺 
TMEDA N,N,N′,N′-tetramethylethylene diamine N,N,N′,N′-四甲基乙二胺 
HIV Human Immunodeficiency Virus 艾滋病病毒 
HR-MS High Resolution Mass Spectrometry 高分辨率质谱 
ESI-MS Electrospray Ionization Mass Spectrometry 电喷雾电离质谱 
NMR Nuclear Magnetic Resonance 核磁共振 
31P NMR Phosphorus Nuclear Magnetic Resonance 核磁共振磷谱 
X-RD X-ray diffraction x 射线衍射 
SDS Sodium dodecyl sulfate 十二烷基磺酸钠 
DEPH Diethyl phosphite 二乙基亚磷酸酯 
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